US006243483B1

a» United States Patent (0 Patent No.:  US 6,243,483 Bl
Petrou et al. 5) Date of Patent: Jun. 5, 2001
(599 MAPPING SYSTEM FOR THE OTHER PUBLICATIONS
INTEGRATION AND GRAPHICAL DISPLAY
OF PIPELINE INFORMATION THAT Soreide et al. (“Information Processing in Marine Archae-
ENABLES AUTOMATED PIPELINE ology”) IEEE 1996, pp. 680-687.*
SURVEILLANCE Sury et al. (“Contribution of Satellite Data to Meteo—Oce-
ic Site Characterization: A Study”), IEEE 1994, pp.
(75) Inventors: Maria Petrou, Guildford; Andy J. ainc _li aiac crization: A case Study”), - PP
. . I-515-1-521.
Fraser, Sunderland; Brian Hewitt,
Gosforth; Alan Tuck, Cramlington, all PCT International Search Report dated Feb. 9, 2000 (4
of (GB) pages).

) . Gas Pipeline Technological Research Gives Lower Costs
(73) Assignee: PII North America, Inc., Houston, TX and Greater Security, The Institute of Petroleum, Petroleum
(Us) Review Apr. 1987, pp. 17, 19, 21, 22.

Clever Pig Roots Through Pipes, The Institute of Petroleum,

(*) Notice:  Subject to any disclaimer, the term of this A
Petroleum Review Nov. 1989, p. 557.

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. Pipeline Safety and Leak Detection, PD—vol. 19, The Ameri-
can Society of Mechanical Engineers, A Review of In—Line
(21) Appl. No.: 09/159,381 Inspection Capabilities, J.F. Kiefner, et al., pp. 29-40.
(22) Filed: Sep. 23, 1998 Inspection Pig Systems for Offshore Pipeline, Nippon
’ Kokan Technical Report, Overseas No. 39 (1983), pp.
(B1) Int. CL7 oo GO6K 9/00 H3-119.
(52) US. Cle oo 382/103; 348/144  Defect Location and Sizing in a Transmission Pipeline is No
(58) Field of Search ..o 382/100, 106, ~ Lasy Task, vol. 88, May 7, 1990.
382/109, 113, 141, 218, 284, 294, 103, . .
152, 181, 190, 202, 260, 291, 303, 307, (List continued on next page.)

73/865.8, 592; 348/82, 84, 144; 356/51,
139.01, 397, 247, 378/58, 59; 405/174, Primary Examiner—Jayanti K. Patel
184, 250/330, 334; 701/213; 345/113; 396/9; (74) Antorney, Agent, or Firm—Akin, Gump, Strauss,
244/158 R, 159 Hauer & Feld, LLP

(56) References Cited 57 ABSTRACT

U.S. PATENT DOCUMENTS Pipeline data and satellite data are used to provide surveil-
lance for a pipeline. The satellite data is integrated with the

3,238,448 3/1966 Wood et al. ...cccccceevvvveeucncene 324/220 R ..
3760711  11/1973 Flournoy et al. .. 33777 pipeline data to produce a current pipeline map. The current
4298280 11 /1981 HAMEY wrvooeeroeeereeereserrseen 356/5 pipeline map is then compared with a previous pipeline map
4:491:018 1/1985 Stringer et al . 73/865.8 to determine whether the route of the pipeline or a surround-
4,524,526 6/1985 LEVINE eeveveeeeeeeeeeeeeresenan 33/312 ing environment of the pipeline has changed. The satellite
4,609,869 9/1986 Metcall .....c.coveurereercrececmmcenee 324/207 data includes very high resolution (VHR) satellite imagery
4,799,391 171989 Tara .ccvcecvcrncnncenccnecrecnne 73/865.8 and the pipeline data includes location data that is a series of
4,825,711 5/1989 Jensen et al. .....ccccceeunnenee 73/865.8 global positioning system (GPS) coordinates.
4,945,775 8/1990 Adams et al. ....oocvvvevennnnns 73/865.8

(List continued on next page.) 24 Claims, 4 Drawing Sheets

300 320
VHR SATELLITE IMAGERY DATA FROM OTHER SOURCES

308 322
FORMAT DATA |

310

FORMAT PIPELINE MERGE DATA TO CREATE A S
LOCATION DATA CURRENT PIPELINE MAP

314 312

COMPARE CURRENT PIPELINE
MAP WITH PREVIOUS PIPELINE PREVIOUS PIPELINE MAP
STCRE CURRENT PIPELINE MAP MAP
318
DISPLAY CURRENT
PIPELINE MAP
316
DISPLAY RESULTS OF
MAP COMPARISON




